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Abstract：Magnetic susceptibility is one of the most widely used and most easily to be obtained parameters of environmental 
magnetism．However，the meaning and interpretation of magnetic susceptibility is the most complicate．High，low frequency 
magnetic susceptibility and non-hysteresis remanence were measured for seventy-nine weathering-pedogenic topsoil samples col— 
lected from the east part of China，from north to south，covering the main climatic zones within China．Moreover，relationship 
between these magnetic parameters and climate indexes such as precipitation and annual average temperature was analyzed．The 
results indicate that：(1)Significant difference of magnetic properties is existed among weathering pedogenesis topsoil that de— 
rived from different parent rocks．The relationship between all magnetic susceptibility parameters and climate indexes is much 
different．Difference of geological conditions and parent rocks must be taken ful consideration when the relationship between 
magnetism and climate conditions is discussed in large spatial scale．(2)The non hysteresis remanence magnetic susceptibility 
is negatively related to precipitation and annual average temperature for topsoil derived from granite．However，it is positively 
related to precipitation for topsoil derived from balsalt．The widely recognized relationship between magnetic strength of pal— 
eosol and pedogenesis of loess paleosol sequence from the Chinese Loess Plateau isn’t always proper tO apply in other climate 
area．(3)Magnetic particles tend to be finer during weathering and soil forming process．However。single magnetic parameter 
can’t reflect the climate and environmental change because some ultrafine particles are easy to be carried out in situ due to in 
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creasing rainfal intensity．(4)Magnetic susceptibility of non-hysteresis remanence of weathering—pedogenic topsoil can reflect 
the weathering degree of weathering soil．The magnetic variation mechanism of weathering-pedogenic topsoil，especialy mag— 
netic mineral transformation of corresponding soil profile，is still needed further study． 
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壤剖面进行了深入研究(Maher，2011；Sun et a1．， 






而负相关有时甚至没有关系(Kukla et a1．，1988；Beg6t 
P a1．，1990；Heler et a1．，1993；Chlachula et a1．，1998； 
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因此，更多的研究，尤其是大空间尺度的现代过程研 

















所研究的 79个表层土壤样品均在 2005年秋季 
(9~11月间)采集，研究区及采样点分布如图 1所 






定，一般为 2～4 cm．在样品采集过程中尽量详细记 
录采样点基岩岩性．所研究样品成壤母岩岩性不一， 







准确称重后装入 2×2×2 cm。的无磁性立方盒进行 
磁性测试．低频磁化率是外场作用下物质磁化的能 
力，磁化率与样品中磁性矿物的种类、粒度和含量直 
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1 研究区域与采样点分布 
Fig．1 Study area and sampling sites distribut ion 












son and ()ldfield，1 986：Verosub and Roberts， 
1995；Evans and Heler，2003)．用卡帕桥多频各向 
异性磁化率仪(MFK1 FA)进行低频(976 Hz)和高 
频(15 61 6 Hz)磁化率(分别 )[1f和 h[表示)测试， 
并根据公式 fd( )一[( lf一 }1f)／x】f]×100计算 
频率磁化率系数( fd)． 交变退磁仪 (D200O)在 
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图 2 母岩岩性对表层土壤磁化率的影响 








表 l 各类型表层土壤磁化率与纬度及气候参数之间的相关系数 




呈显著的正相关关系(表 1，图 3)，低频磁化率与频 
率磁化率在玄武岩组和沉积岩组表现为负相关，在 
花岗岩组表现为正相关，但这些相关关系都不明显 













壤频率磁化率呈下降趋势(图 4a)．表 1所列相关系 
数表明沉积岩组表层土壤低频磁化率和非磁滞剩磁 







图 3 不同类型表层土壤低频磁化率与非磁滞剩磁磁化率和频率磁化率之间的相关关系 
Fig．3 Relationship between Ztf and ZARM，；[fd for different types of topsoil 
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图 4 不同类型表层土壤磁化率的纬度效应 
Fig．4 Latitude effect of magnetic susceptibility for different 
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现在中国黄土高原地区发现的在约 l 200 mm处出 
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Fig．5 Corresponding distribution and fitting curve of fd of topsoil derived from sedimentary rock and precipitation，annual 
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Fig．6 Corresponding distribution，regression equation and fitting curve of)[1f and)[ARM Of topsoil derived from granite and pre— 
cipitation，annual average temperature 
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图7所示，发育于玄武岩的表层土壤频率磁化率 
与年降水量之间不存在明显的相关关系，但笔者经深 
入分析后发现在年降水量小于 900 mm时，发育于玄 
武岩的表层土壤频率磁化率与降水量之间呈显著的 




















O．413和一O．396，显著性水平都在 95 以上)，而与 
Fe 0。／FeO呈正相关关系(相关系数为0．444，显著 










)(ARM一1．067 6Fe2O3+1．004 8，R 0—0．657 4； 
ARM一0．029(Ba／Nb)。一0．278 5(Ba／Nb) — 
2．180 2Ba／Nb+23。056，R。一0．314 1； 
)／ARM—O．078 2(Sr／Nb)。一1．140 6(Sr／Nb)。+ 
2．745 7(Sr／Nb)+11．198，R。一0．461 9． 
如上述回归方程和图 8所示，非磁滞剩磁磁化 











图 7 发育于玄武岩的表层土壤磁学性质与降水量、年均温的对应分布及回归拟合曲线 
Fig．7 Corresponding distribution and fitting curve of magnetic properties of topsoil derived from balsalt and precipitation．an 
nual average temperature 
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图 8 发育于玄武岩表层土壤非磁滞剩磁磁化率与风化强 
度指标之间的对应分布及回归拟合曲线 
Fig．8 Corresponding distribution and fitting curve of 
of topsoil derived from balsalt and weathering inten— 
sity dependent parameters 
岩的风化产物有赤铁 矿化 的趋势 (Koch et a1．， 
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